Electrocatalytic Efficiency Regulation between Target-Induced HRP-Mimicking DNAzyme and GOx with Low Background for Ultrasensitive Detection of Thrombin.
Herein, an efficient target-activated enzyme cascade electrocatalysis with low background signal was employed to establish electrochemical biosensor for ultrasensitive detection of thrombin via regulating electrocatalytic efficiency between target-induced hemin/G-quadruplex horseradish peroxidase-mimicking DNAzyme (HRP-mimicking DNAzyme) and glucose oxidase (GOx). Impressively, only when the target thrombin was introduced, the HRP-mimicking DNAzyme acting simultaneously as electrochemical signal probe would be formed to activate high-efficiency enzyme cascade electrocatalysis for reducing background signal significantly, which could overcome the defect of inevitable high background signal during the detection of target in the traditional cascade electrocatalysis of two existing bioenzymes. In addition, the detection sensitivity could be further improved by regulating the side length of rigid DNA tetrahedron (TDN) scaffold anchored HRP-mimicking DNAzyme and GOx at adjacent vertices for high enzyme cascade electrocatalytic efficiency. Consequently, the proposed biosensor demonstrated a low detection limit down to 0.3 fM for target thrombin, which provided a promising method for ultrasensitive monitoring of biomolecules in sensing analysis and disease diagnosis.